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CHECKLI STS FOR GECPHYSI CS AT HTRW SI TES

A Scope Devel opnent Checkl i st:

R R I b Sk S b S b b S b S b S b b S b b S I R Ik b b S b b b b S I b S b S Sk bk b Sk b S kb

This is a checklist for scoping geophysics at HIRW sites.
These are questions the geol ogi st preparing the scope-of -work
shoul d ask concerning | anguage in the geophysical surveying

task. Not all of these items will be applicable for a given
geophysi cal nethod or a given site. Many of the itens can be
left to the Contractor. The Contractor should be allowed

flexibility for methodol ogy based on their experience and
equi prent; however, it is inportant that the work be quanti -
fiable. Topics that should be included in each scope are in-
di cated by "Required"; those itens that are not always neces-
sary but should be considered in each scope are indicated by
"Recommended”; and those itens that may be considered in sone
cases are indicated by "Optional".

| f the geologist is uncertain of the appropriate survey
aspects, consult with the Waterways Experinent Station (VES)
or the HTRW Mandatory Center of Expertise (HTRW MCX) . EPA
has an manual on geophysical techni ques; "Geophysical Tech-
niques for Sensing Buried Wastes and Waste M gration, EPA
600/ 7- 84- 064, June, 1984. The U. S. Ceological Survey has
devel oped a geophysical nethod sel ection expert system for
EPA (U.S.GS. Open File Report 88-399); an |BMconpatible
conputer is required. Contact the U S.GS or the HTRW MCX
for nore information.

Wat erways Experinent Station, CEWES-GGF, 3909 Halls Ferry
Rd., Vicksburg, Ms 39180-6199

Hazardous, Toxic, and Radi oactive Waste Mandatory Center of
Expertise, CEMRD ED TG P. O Box 103 DTS, Qmaha, NE 68102-
0103.

R R I b Sk S b S b S bk S b S bk S b S b kb b S b S b b S S Rk bk b b S b b b S b b b S b Sk

1. | s objective clear? (Required)

R R I b Sk S b S b S bk S b I bk S b b I Rk b b S b b b I b S S S Rk bk b b S bk b b S b b b b S b Sk

It is recoomended that the objective be discussed with others
i ncluding the potential Contractor and Corps experts.

R R I b Sk S b b S bk S b bk S b S S I Rk b b S b b b I b S S Rk bk b b S b S b b S b b b S b S
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2. s site described? (Required to extent known)

R R I b Sk S b S b S bk S b bk S b S S bk b b S b e S b b S b S b Sk R b b b S b b b S b

This should include all man-nmade features that nay affect the
geophysi cal survey, such as fences, buildings, debris, etc.
and natural features such as bedrock outcrops or surface wa-
ter. Much of this information needs to be provided to the
Contractor, if possible. See explanatory text for itemB. 2.

R R I b Sk S b S b S bk S b bk S b S S I Rk b b S b S b b R b S bk b b S b S Rk b b b b

a. Are site surface features descri bed?
b. Are site utilities known?

R R b Sk S b S S b S bk S b I bk S b b I Rk b b S b S b b R R A S bk b b S bk S b S b b b b Sk

Include utilities that are present but no |onger in use.

R R b Sk S b S b S bk S b I bk S b S b Rk b b S b S b b S R R A S b ik b b S b b Sk S b b S b b S

C. Are contam nant s/ contai ners descri bed?
d. Are soil types/stratigraphy described?

R R b Sk S b S S b S bk S b S b Sk S b b Rk b b S b b b b S R R S bk b b S b Sk b b S b b b b b Sk

I nclude well 1ogs and | ocati ons.

R R b Sk S b S S b S bk b b bk S b b I Rk b b S b b b b S S I A S bk b b S b S Rk I b b b S b S

e. Is site | and use descri bed?

f. Gound water depth and flow direction
descri bed/ esti mat ed?

g. | s topography/accessibility described?

h. |f these factors are unknown, is Contractor

tasked to determ ne these?

i Have references been conpletely cited and
wll these be offered to the Contractor?

h. Are potential worker hazards identified?

3. I s the suggested nethod descri bed? (Optional)

R R b Sk S b S S b S bk S b S bk S b S S bk b b S b S b b S b S I Sk S b b Sk I b b b bk

It is desirable to choose the nethod before finalizing the
contract. I f the nmethod is obvious, the scope devel oper has
t he background and famliarity necessary to nake the choice,
and/or if prelimnary discussions wwth the Contractor have
led to a consensus on the technique, this item can be
specified. Oherw se, the choice can be proposed by the Con-
tractor. The Contractor must have the successful experience
in doing the type of geophysical work chosen or nust be able to
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subcontract a firmthat has. If the nmethod is specified in
the scope, then the scope nust address the issues of
cali bration, data processing, and quality assurance.

R R I b b S b S b S bk S b I bk S b S I Rk b b S b b b b S R R A S bk b b S b S b S b S b S

a. Are the nethods suggested appropriate for the
site conditions and objectives?

b. Is flexibility provided on actual instrunent
(unl ess conmon or Contractor 1is known to have it
avai | abl e) ? (Recommended)

C s nore than one geophysical nethod allowed?

(Reconnendéd)

4. Survey scope defined? (Required)
a. Area to be surveyed defined or limts set?
b. Is the resolution of the target or nunber of
line/grid/shotpoint neasurenent points estimted for bidding
purposes and is a rationale provided?

R R b Sk S b S b S bk b b bk S b S S I bk b b S b b b b S R R S bk b b S b Sk b b b b b b b S

The nunber of neasurenents can be specified. The required
resolution of the geophysical survey nust be considered and
described in the scope. For exanple, the scope could require
the determ nation of the depth to bedrock +1- 15% on 50-foot
centers over a 3.5 acre site. The contrast between the target
and the surrounding material should also be considered. These
i ssues can be discussed with the potential Contractor prior to
scope finalization

R R I b Sk S b S S b S bk S b S bk S b b I Rk b b S b S b I b S R R Ak S bk b b S b S Sk b S b

C. Is a procedure provided for a test of the nethod
to assure the method can achi eve the objective?

R R I b Sk S b S S Sk S bk S b S bk S b S b I Rk b b S b b b i b S b I Rk bk b b S b S Sk S b b b b Sk 4

There should be a provision for an "early term nation proce-
dure"” where the Contractor tests the nethod(s) to see if the
obj ecti ves coul d be achi eved. This can be used to elimnate
i nappropriate nethods fromthe survey or to termnate the
contract for the survey before the entire site is covered.
The Contractor is still paid for the testing work. Good
qual ity assurance oversight is required to assure the test is
performed properly and the decisions nade as a result are
reasonabl e. Mobi | i zation costs proposed by the Contractor
for the test should not be excessive.

R R b Sk S b S S b S bk S b I bk S b S I bk b b S b S b b S S S bk S bk b S Rk Sk e b b b b b
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d. Is forward nodeling required for planning the
geophysi cal surveys? (Recomrended)

R R I b Sk S b b S bk S b b Sk S b S S bk b b S b Sk I b S R b Ak S bk b b S bk S S S Rk b S b

For certai n geophysical nethods, such as seism c, nodeling of
the probable field response based on inferred conditions and
target may assist in planning the survey. This may need to
be a separate scope task

R R b Sk S b S b b S bk S b S bk S b S bk b b S b Sk I b S bk S bk b Rk b Sk I b b b b S

5. s instrunent calibration specified? (Required)
a. s the instrunent drift to be nonitored?
b. s instrument response calibrated at known
occurrence of phenonenon of interest or standard?
C. Is the Instrunment to be properly <calibrated

to manufacturer' 5 requirenent?

6. Are locations of lines/points to be surveyed i n? (Re-
qui red)

R R I b Sk S b S b S bk S b bk S b b I Rk b b S b b b b R bk S bk b b S b S R R R b b b

The | evel of the survey, reference coordinate system should
be described. Consult with in-house survey section staff, if
avail abl e, for nore information.

R R I b Sk S b S b S bk S b bk S b S I bk b b S b bk I b S S i bk S b ik b b S b S R b S b b S b

7. I s an eval uation of the need for post-collection pro-
cessing requested? (Optional)

R R I b Sk S b S S b S bk S b S bk S b S I bk b b S b S b b S S I bk S bk b b S I S R R b b b S b S

Sonme geophysical nmethods inherently need office processing,
while others are presuned directly quantitative. Even the
latter procedures would benefit from geostatistical
eval uation that nmay be best resolved in the office.

R R I b Sk S b S b S bk S b b Sk S b b S Rk b b S b S b b S R b S bk b b S b S R b b b S b

a. Has a data correction for instrunment drift
request ed? (Required)
b. s digital filtering of data to be eval uated?

R R I b Sk S b b b S bk S b bk S b S S I bk b b S b S b b S R b A S bk b R R Sk I b S b b bk

I f in-house expertise is not available to evaluate the ap-
propriateness of this requirenent, contact WES or the
HTRW MCX

R R b Sk S b S S b S bk S b I bk S b S I bk b b S b S b b S S S bk S bk b S Rk Sk e b b b b b
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C. ls the «correlation with "ground truth" to
be eval uat ed? (Reconmended)

R R I b b S b S b S bk S b I bk S b S I Rk b b S b b b b S R R A S bk b b S b S b S b S b S

The results should be conpared to known conditions, if pos-
sible. For exanple, the survey should be tied to an existing
well or boring or the geophysical survey could include a
known tank |ocation. Anomalies should be confirmed or

verified by other field techniques, though this can be per-
formed in a later phase. This would include borings, wells,
test pits, etc.

R R b Sk S b b S bk S b S bk S b S S I R Ik b b S b S b b R b S bk b b S b S R bk b b bk

d. Quantitative interpretation to be done? (Recom
mended i f appropriate)

R R I b Sk S b S S b S bk S b I bk S b b I Rk b b S b S b b S R b Ak S bk b b S b S R b Sk b b S b

This could include quantitative cal culation of depth to bed-
rock, mass of buried netal, etc.

R R I b Sk S b S S b S bk S b I bk S b b I Rk b b S b S b b S R b Ak S bk b b S b S R b Sk b b S b

8. Subm ttal requirenents stated? (Required)
a. Wor kpl an topics listed? Recomrend:
(bj ecti ves
Site Description/H story
Met hods/ Equi pnent Proposed and Rational e
Study Area Definition and Measurenent Spacing
Prelimnary Method Testing and Early Term na-
tion Procedures
Instrunment Calibration and Quality Control
Pr ocedures
Field Progress/Interpretati on Reporting
Measurenment Point/Gid Surveying
Dat a Processing
Potential Interpretation Techniques

b. Report topics listed? Recomrend:
(bj ecti ves
Site Description including survey conditions
Fi el d Met hodol ogy
Calibration and Data Quality Eval uation
Dat a Processing
Resul ts (i ncluding sections/ maps)
I nterpretation
Concl usi ons
C. Form and content of data recording specified?
(Recomrended)
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R R I b Sk S b b S bk S b S bk S b S S bk b b S b S b b S I b S bk b I Rk b Sk b b b b b Sk

The Governnment shoul d be provided all data. It is recom
mended that digital recordi ng be suppl enented by paper copy
and both magnetic nedi a/ paper copy be submtted with report.
The record keeping nust include a description of visual ob-
servations of features of interest to problem including
other features which nmay indicate site contam nation or af-
fect the nmeasurenents.

R R b Sk S b S S b S b S b I b b S b S S I bk b b S b i S b b S R R S bk b b S b b b S b b b b S b Sk

B. Workplan Revi ew Checkl i st

R R I b Sk S b S b S bk S b b b S b b I Rk b b S b S b b R b A S bk b b S b S R b b b S b

These topics are neant to be used as a checklist of itens the
Contractor should cover in the workpl an. See expl anati on of
topi cs under Scope Devel opnent Checkli st.

R R I b Sk S b S S b S bk S b I bk S b b I Rk b b S b S b b S R b Ak S bk b b S b S R b Sk b b S b

1. Are objective stated clearly? (Required)

2. | s site adequately described? (Required)

R R b Sk S b S S b S bk b b bk S b b I Rk b b S b b b b S S I A S bk b b S b S Rk I b b b S b S

If sone of the information is not available while the Con-

tractor prepared the plan, this should be stated. For ex-
anple, nothing may yet be known regarding ground water or
site stratigraphy. Previous reports, existing literature,

etc. should be provided to the Contractor by the Governnent
or the Contractor should be able to gather the information
from sinple literature review. The Contractor may be re-
quired by other portions of the scope-of-work to provide
other site activities that will add to the site data, but the
geophysical work is often done as one of the first activities
at the site. These topics should only be discussed to the
extent that they are at least indirectly related to the
geophysi cal work.

R R I b Sk S b S b S bk S b b Sk S b b S Rk b b S b S b b S R b S bk b b S b S R b b b S b

Are site surface features described?
Are site utilities known and shown on map?
| s the contam nant/contai ner descri bed?
Are soil types/stratigraphy described?
s the site | and use descri bed?
: Is the ground water depth and flow direction
descri bed/ esti mat ed?
g. | s the topography/accessibility described?
h. |s a good site map provided?

TPanoTe
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3. | s the nmet hod descri bed? (Required)
a. | s/ Are the geophysical nethod(s) proposed by
the Contractor appropriate for the site conditions and
obj ectives?

R R I b Sk S b S b S bk S b S bk S b S b Rk b b S b b b b S S I Rk bk b b S b S b b S b b S b bk

The proposal should include a rationale for the choice of
technique, if it was not specified in the scope. USGS
Ceophysics Expert Program can be used to help evaluate the
appropri ateness of the proposed nethod).

R R b Sk S b S b S bk S b bk S b S b Sk kb b S b S b b S S I Rk bk b b S bk S b S b S b b S b Sk

b. | s the equi pnent mnake/ nodel and catal og i nform-
tion provided? (Required)

C. | s nore than one nethod proposed (Optional)?

d. Is a detailed description of the sequence of

measur enent and recordi ng provi ded?

R R I b Sk S b S S b S bk S b bk S b b Rk b b S b S b b S b R R R Ik b b S b S b S b b b b Sk

This varies drastically for various nethods. The enphasis
must be on detail - a step-by-step description for each |I|ine
and neasurenent shoul d be provided.

R R I b Sk S b b b S bk S b bk S b S S Rk b b S b b b b S b I R Rk b b S bk S Sk S b S b b b Sk

e. Are instrunent settings and field filtering
t echni ques adequately descri bed?

R R b Sk S b S Sk S bk S b S bk S b S S I Rk b b S b S b b S b I R R R Ik b b S b b b S b b b b Sk

This itemis relatively advanced and specifying this is often

not necessary. This is particularly applicable for seismc
and ground penetrating radar nethods. The control settings
and filter settings and rationale should be described. | f

expertise 1is not readily available in-house for evaluating
the proposed item contact WES or the HTRW MCX

R R b Sk S b S b S b S b bk S b S S I Rk b b S b b b b S I R Rk b b S bk S b S b S b b S bk

f. Is nodeling done to plan the survey descri bed?

4. Are the geophysical nmeasurenment |ocations defined?
(Requi red)

R R I b Sk S b S S b S bk S b I bk S b S I bk b b S b S b b R b A S bk b b S b b S S Rk S b S b S

This section refers to the locations of the neasurenent sta-
tions, not the location surveying required to tie the | oca-
tion into the coordinate system

R R I b Sk S b S b S bk S b S bk S b S b I Rk b b S b S b I b S S S Rk bk b b S b b b S b b b b b Sk
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a. Is the area to be surveyed defi ned?
b. Is a rational e provi dedf or |ine/grid/shot-
poi nt spaci ng or nunber of neasurenent points.

R R I b Sk S b S b S bk S b S bk S b S b Rk b b S b b b b S S I Rk bk b b S b S b b S b b S b bk

This should include a discussion of how the proposed nunber
or spacing of points wll achieve the objective with the re-
qui red resol ution.

R R I b Sk S b b S bk S b bk S b S b Sk kb b S b b b b S I Rk bk b b S b S b b S b b b bk

C. Are lines/grid/shotpoint |ocations shown on a
map

5. Is the instrunment performance to be verified and
cal i brated? (Required)

R R b Sk S b S Sk S bk S b S bk S b S S I Rk b b S b S b b S b I R R R Ik b b S b b b S b b b b Sk

This topic nust address the issue of quality control. There
should be quality assurance oversight perforned on the part
of the Governnent to assure that proper calibration and in-
terpretation is perfornmed in the field.

R R I b Sk S b b b S bk S b bk S b S I Rk b b S b b b b S b I R Rk b b I b b b S b b b b Sk

a. I's Instrument drift (or noise) to be nonitored?

b. WIIl there be attenpts to verify instrunent
response at known occurrence of phenonenon of interest or stan-
dard?

C. Has the Contractor described the procedures to
test the nmethod for achievenent of the required resolution
and the basis for early term nation?

d. Is the instrument to be properly <calibrated
to manufacturer' 5 requirenent?
e. Is the formand content of field reports to the

Gover nnent descri bed?
E IR b b b S S S I b b P S S b b b i I I S b b i i S b b b b b I S S b B b i I S b b b b i I S b b b I i b S b b i b

The Contractor should provide reports fromthe field on the
performance of the survey, including docunentation of the in-
terpretations made in the field.

R R I bk S b S b S b S b I bk S b S S bk b b S b S b b R b A S bk b b S b S Rk I b b b S b

6. Are the locations of |ines/points to be surveyed in?
(Requi red)
R b b b b b b b b b b S S I b b I S b b b b b b i b S Sk S b S b b S kb S b b b b Sk

The geophysical neasurenent stations nust be tied to an ex-
isting coordinate systemto allow the sites to be rel ocated.

R R I b Sk S b S b S bk S b S bk S b S I bk b b S b Sk I b S b S bk b b S b S R R b Sk b b S b S
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7. Are possible/required post-collection processing
t echni ques adequately described? (Optional)
a. Is the correction to the data for instrunent
drift described? (Reconmended)
b. Any pl anned di gi tal filtering of dat a
descri bed? (Optional)

R R I b Sk S b S b S bk S b I bk S b S S I bk b b S b b b b S R R S b Sk b b S b b b S b b b b S

I f in-house expertise is not available to evaluate the ap-
propriateness of this requirenent, contact WES or the
HTRW MCX. There are nmany data processing techniques that can
be used for the various data to reduce noi se, enhance signals
of interest, and facilitate interpretation. These would in-
clude band-pass frequency filtering, upward/ downward con-
tinuation, deconvolution, mgration (for seismc), vertical
gradient determ nation, sinple noving averaging, or just
taking the differences between the neasurenents taken at dif-
ferent instrunment orientations (say for an EM survey).

R R I b Sk S b S S b S bk S b I bk S b b I Rk b b S b S b b S R b Ak S bk b b S b S R b Sk b b S b

C. Correlation with "ground truth" to be eval uated?
(Recomrended)
8. Are possible interpretation techni ques descri bed?

R R I b Sk S b S S b S bk S b S bk S b S b S Rk b b S b b b b S S bk S I b Sk Sk I b S S b S bk

I nterpretation t echni ques are very dependent on t he

geophysi cal techni que. The interpretation techniques for
seismc refraction are far different than the interpretation
for resistivity surveys or magnetics. Refer to geophysi cal

texts or EM 1110-1-1802 Ceophysical Exploration.

R R I b Sk S b S b S bk b b bk S b S b Ik b b S b b b S b S S b S kS b Sk I b S b S bk

a. Are the references for the interpretation
techni ques provided? (Required, if interpretation discussed)
b. Are sanple geophysical signatures of t he

itens/features of interest provided?

R R I b Sk S b S S b S bk S b bk S b S I b Ik b b S b Sk I b S S b S bk b Rk b Sk S b b b b b Sk

For exanple, do they show what anomaly shoul d be generated by
a drum or tank, or a sanple seismc record showng a
refraction at the bedrock interface?) (Optional)

R R I b Sk S b b b S b S b S bk S b S Rk b b S b Sk I b S S b S bk R b Sk b Sk b S b S b

C. Are the theoretical bases for the interpreta-
tions described? (Required, if Interpretation discussed)
d. Are procedures for verifying interpretations in

the field provided or proposed? (Optional)
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R R I b Sk S b b S bk S b S bk S b S S bk b b S b S b b S I b S bk b I Rk b Sk b b b b b Sk

This may include borings, test pits, well installation, etc.
This may be outside the scope of the project, and may be
handl ed under ot her phases of work.

R R I b b S b S b S bk S b I bk S b S I Rk b b S b b b b S R R A S bk b b S b S b S b S b S

9. Is a proposed topic list for the final report pro-
vi ded? (Optional)

R R b Sk S b S b b S bk S b S bk S b S bk b b S b Sk I b S bk S bk b Rk b Sk I b b b b S

This should be simlar to the table of contents for the work-
plan shown in the scope, but would include information on
field changes, actual processing and interpretation tech-
ni ques used and concl usi ons and recomrendati ons. It should
al so include an Executive Summary, a |ist of personnel in-
vol ved in the geophysical survey, and appendices containing
field data and notes.

R R b Sk S b S b S bk b b bk S b S S I bk b b S b b b b S R R S bk b b S b Sk b b b b b b b S

10. General
a. |s a Table of Contents provided?
b. Do maps/ pl ans/figures have both north arrow and

scal e provided, and do they show | ocati ons of permanent ref-
erence markers?
C. Are units consistent?

R R b Sk S b S S b S bk b b S bk S b b I Rk b b S b b b b S S A S b Sk S I bk b Sk I b S b S bk

Consi stent units, (e.g. SystemliInternationale [SI]) should be
used.

R R b Sk S b S S b S bk b b I bk S b S S I R Ik b b S b b b b S S S Rk bk b b S bk b b S b S b b S b Sk 4
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